Influence of surfactants (present in the dissolution media) on the release behaviour of tolbutamide from its inclusion complex with beta-cyclodextrin.
The possible competitive displacement of a drug from its cyclodextrin-based inclusion complex by a third substance was investigated by studying the dissolution behaviour of tolbutamide-beta-cyclodextrin inclusion complex in demineralised water and in aqueous solution of different surfactants. Physical mixtures and kneaded systems were prepared in 1:1 and 1:2 drug-beta-cyclodextrin mol/mol ratios and they were characterised by hot-stage microscopy, differential scanning calorimetry, and X-ray powder diffractometry. The release behaviour of tolbutamide from its inclusion complex was studied by studying the dissolution of the binary systems in water and in aqueous solutions of three surfactants: polysorbate 20, poloxyl 23-lauryl ether, and sodium lauryl sulphate. When demineralised water was used as the dissolution media, the fastest dissolution of tolbutamide was obtained from 1:2 kneaded system followed by 1:1 kneaded system. The presence of poloxyl 23-lauryl ether and sodium lauryl sulphate in the media caused a decrement in the rate and extent of dissolution of the drug from both kneaded systems in comparison with that obtained from the same systems in water. However, the release of tolbutamide from the kneaded systems remains unaffected when polysorbate 20 was present in the dissolution media. Results of this study suggest that the simultaneous presence of beta-cyclodextrin and surfactants of proper molecular structure in a pharmaceutical formulation can give rise to an unexpected dissolution of the drug.